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WHAT IS CLAIMED IS: 



1. 



A method of treating a disease mediated by the Cannabinoid-1 



receptor comprising administration to a patient in need of such treatment of a 
5 therapeutically effective amount of a compound of structural formula I: 



20 wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 

substituted with one to four substituents independently selected from R a , and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 
selected from R&; 
R2 is selected from: 




(1) 



or a pharmaceutical^ acceptable salt thereof, wherein: 



Rl is selected from: 

(1) hydrogen, 

(2) Ci- 4 alkyl, 

(3) C2-4alkenyl, 

(4) C2-4alkynyl, 

(5) C3-7cycloalkyl, 

(6) C3_7cycloalkyl-Ci_ 4 alkyl, 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-C i - 4 alkyl , 

(9) aryl, and 

(10) heteroaryl; 



(1) -ORC, 

(2) -OC(0)Rc, 

(3) -OC(0)NRcRd, 

(4) -SRC, 

(5) -S(0)mRc, 



-73 - 



WO 03/063781 



PCT/US03/02351 



(6) -S02NRCRd, 

(7) -NRCRd 

(8) -NRCC(0)Rd, 

(9) -NRcS02R d , 

5 (10) -NRcC(0)NRCRd, 

(11) -NRcc(0)ORd 

(12) -C(0)ORc,and 

(13) ~C(0)NRCRd ; 
R3 is selected from: 

10 (1) -Ci-ioaIkyl,and 

(2) . - Ar2; 

Ar 1 and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 
15 optionally substituted with one, two, or three groups independently selected from Rb; 
each R a is independently selected from: 



(1) 


-ORc, 


(2) 


-NRcS(0) m Rd 


(3) 


halogen, 


(4) 


-S(0) m Rc, 


(5) 


-SRC, 


(6) 


-S(0)20Rc, 


(7) 


-S(0) m NRCRd 


(8) 


-NRCRd, 


(9) 


-0(CReRf) n NRCRd 


(10) 


-C(0)RC 


(11) 


-CO2RC, 


(12) 


-C02(CReRf) n CONRCRd 


(13) 


-OC(0)Rc, 


(14) 


-CN, 


(15) 


-C(0)NRCRd, 


(16) 


-NRcC(0)Rd, 


(17) 


-OC(0)NRCRd 


(18) 


-NRCC(0)ORd, 
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(19) 


-NRcC(0)NRCRd > 




(20) 


-CRC(N-ORd), 




(21) 


-CF 3 , 




(22) 


-OCF 3 , 


5 


(23) 


C3-8cycloalkyl, and 




(24) 


cycloheteroalkyl; 




each R D is independently selected from: 




(1) 


Ci-6alkyl, 




(2) 


C2-6alkenyl, 


10 


(3) 


C2-6alkynyl. 




(4) 


-ORc, 




(5) 


-NRcS(0) m Rd, 




(6) 


-NO2, 




(7) 


halogen, 


15 


(8) 


-S(0) m Rc, 




(9) 


-SRC, 




(10) 


-S(0)20Rc, 




(11) 


-S(0)mNR c R d , 




(12) 


-NRCRd, 


20 


(13) 


-0(CReRf) n NRCRd, 




(14) 


-C(0)RC f 




(15) 


-CO2RC, 




(16) 


-C02(CReRf) n CONRCRd, 




(17) 


-OC(0)Rc, 


25 


(18) 


-CN, 




(19) 


-C(0)NRCRd, 




(20) 


-NRcC(0)Rd, 




(21) 


-OC(0)NRCRd, 




(22) 


-NRCC(0)ORd, 


30 


(23) 


-NRcc(0)NRCRd, 




(24) 


-CRc(N-ORd), 




(25) 


-CF 3 , 




(26) 


-OCF3, 




(27) 


C3-8cycloalkyl, 
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(28) cycloheteroalkyl, and 

(29) phenyl; 

each R c and R d is independently selected from: 





(1) 


hydrogen, 


5 


(2) 


Ci-ioalky], 




(3) 


C2-10a)kenyl, 




(4) 


C2-10alkynyl, 




(5) 


-NH(Ci-ioalkyl), 




(6) 


-N(Ci-ioalkyl)2, 


10 


(7) 


cycloalkyl, 




(8) 


cycloalkyl-Ci-ioa'kyl; 




(9) 


cycloheteroalkyl, 




(10) 


cycloheteroalkyl-Ci-ioalkyl; 




(11) 


aryl. 


15 


(12) 


heteroaryl, 




(13) 


aryl-Ci-loalkyl, and 




(14) 


heteroaryl-Ci-ioalkyl, or 



Rc and Rd together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
20 oxygen, sulfur and N-R c , 

each R c and Rd may be unsubstituted or substituted with one to three substituents 
selected from R e ; 

each Re and Rf is independently selected from: 





(1) 


hydrogen, 


25 


(2) 


Ci-ioalkyl, 




(3) 


C2-10alkenyl, 




(4) 


C2-10alkynyl, 




(5) 


cycloalkyl, 




(6) 


cycloalkyl-Ci-ioalkyl, 


30 


(7) 


cycloheteroalkyl, 




(8) 


cycloheteroalkyl-Ci_ioalkyl, 




(9) 


aryl, 




(10) 


heteroaryl, 




(11) 


aryl-Ci-io alkyl, and 
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(12) heteroaryl-Ci-ioalkyl t or 
Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

5 m is selected from 1 and 2; and 
n is selected from 1, 2, and 3. 

2. The method according to Claim I wherein the disease mediated 
by the Cannabinoid-1 receptor is selected from: psychosis, memory deficit, cognitive 

10 disorders, migraine, neuropathy, neuro-inflammatory disorders, cerebral vascular 
accidents, head trauma, anxiety disorders, stress, epilepsy, Parkinson's disease, 
schizophrenia, substance abuse disorders, constipation, chronic intestinal pseudo- 
obstruction, cirrhosis of the liver, asthma, obesity, and other eating disorders 
associated with excessive food intake. 

15 

3. The method according to Claim 2 wherein the disease mediated 
by the Cannabinoid-1 receptor is an eating disorder associated with excessive food 
intake. 

20 4. The method according to Claim 3 wherein the eating disorder 

asssociated with excessive food intake is selected from obesity, bulimia nervosa, and 
compulsive eating disorders. 

5. The method according to Claim 4 wherein the eating disorder 
25 associated with excessive food intake is obesity. 

6. The method according to Claim 1, wherein in the compound of 
structural formula I: 

Rl is selected from: 
30 (1) hydrogen, 

(2) Ci_4alkyl, 

(3) C2-4alkenyl, 

(4) C2-4alkynyI, 

(5) C3_7cycloalkyl, and 
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(6) C3-7cycloalkyl-Ci-4alkyl, 
wherein alkyl, alkenyl, alkynyl, and cycloalkyl, are optionally substituted with one to 
four substituents independently selected from R a ; 
R2 is selected from: 



5 


(1) 


-ORc, 




(2) 


-SRC, 




(3) 


-S(0) m Rc, 




(4) 


-S02NRCRd 




(5) 


-NRCRd 


10 


(6) 


-NRcC(0)Rd, 




(7) 


-NRcS02Rd, 




(8) 


-C(0)ORc, and 




(9) 


-C(0)NRCRd ; 



R3 is selected from: 



15 (1) -Ci-4 alkyl, and 

(2) -Ar2; 

Arl and Ar2 are independently selected from phenyl, naphthyl, thienyl, each 
optionally substituted with one or two groups independently selected from Rb; 
each R a is independently selected from: 



(1) 


-ORc, 


(2) 


-NRcS(0) m Rd, 


(3) 


halogen, 


(4) 


-S(0) m Rc, 


(5) 


-SRc, 


(6) 


-S(0) m NRCRd 


(7) 


-NRCRd, 


(8) 


-0(CReRf) n NRCRd, 


(9) 


-C(0)Rc > 


(10) 


-CN, 


(ID 


-C(0)NRCRd, 


(12) 


-NRcC(0)Rd, 


(13) 


-CF3, 


(14) 


-OCF3, 


(15) 


C3-8cycloalkyl, and 
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(16) cycloheteroalkyl; 



10 



5 



each R b is independently selected from: 

(1) Ci-ealkyl, 

(2) -ORc, 

(3) halogen, 

(4) -CN, 

(5) -C(0)NRCRd i 

(6) -NRCC(0)Rd, 

(7) CF 3 , 

(8) -OCF 3 , and 

(9) phenyl i 



15 



each R c and R^ is independently selected from: 

(1) hydrogen, 

(2) -Ci-ioalkyl, 

(3) -NH(Ci-ioalkyl), 



(4) -N(Ci-ioalkyl) 2 , 

(5) cycloalkyl, and 

(6) cycloheteroalkyl, or 

Rc and Rd together with the atom to which they are attached form a heterocyclic ring 
20 of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-Rc, 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from Re; 

each R e and R^ is independently selected from: 
25 (1) hydrogen, 



30 



(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 



Ci-ioalkyl, 
cycloheteroalkyl, 
cycloheteroalkyl-Ci-io alky], 
aryl, 

heteroaryl, 

ary!-Ci_i0alkyl, and 
heteroaryl-Ci-iQalkyl, or 



-79- 



WO 03/063781 



PCT/US03/02351 



R e and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

or a pharmaceutically acceptable salt thereof. 

5 

7. The method according to Claim 6, wherein in the compound of 
structural formula I: 
Rl is selected from: 

(I) hydrogen, and 
10 (2) Ci-4alkyl; 

R2 is selected from: 

(1) -ORc, 

(2) -NRCRd, 

(3) -NRcC(0)Rd 
15 (4) -NRcS02R d , 

(5) -C(0)ORc, and 

(6) -C(0)NRCRd ; 
R3 is selected from: 

(1) - methyl, and 
20 (2) - Ar2; 

Arl and Ar2 are phenyl, each optionally substituted with one or two groups 
independently selected from Rb; 
each R e and R^ is independently selected from: 
(1) hydrogen, 
25 (2) d-ioalkyl, 

(3) cycloheteroalkyl, 

(4) aryl, and 

(5) heteroaryl; 

or a pharmaceutically acceptable salt thereof. 
30 8. The method according to Claim 7, wherein in the compound of 

structural formula I: 
Rl is selected from: 

(1) hydrogen, 

(2) methyl, and 



-80- 



WO 03/063781 FCT/US03/02351 



(3) ethyl; 
R2 is selected from: 

(1) -ORc, 

(2) -NRcC(0)Rd 

5 (3) -C(0)ORc, and 

(4) -C(0)NRCRd ; 

Arl and Ar2 are each independently selected from: 





(1) 


phenyl, 




(2) 


4-fluorophenyl, 


10 


(3) 


2-chlorophenyl, 




(4) 


3-chlorophenyl, 




(5) 


4-chlorophenyl, 




(6) 


4-cyanophenyl, 




(7) 


4-methylphenyl, 


15 


(8) 


4-isopropylphenyl, 




(9) 


4-biphenyl, 




(10) 


4-bromophenyl, 




(11) 


4-iodophenyl, 




(12) 


2,4-dichlorophenyl, and 


20 


(13) 


2-ch loro-4-fl uorophenyl ; 




each Rc and Rd is independently selectei 




(1) 


hydrogen, 




(2) 


methyl, 




(3) 


ethyl, 


25 


(4) 


-N(CH 3 )2, 




(5) 


-NH(CH 3 ), 




(6) 


cyclopentane, 




(7) 


cyclohexane, 




(8) 


cycloheptane, 


30 


(9) 


piperidine, 




(10) 


morpholine, 




(ID 


pyrrolidine, 




(12) 


azepine, and 




(13) 


4-methylpiperazine, 
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each R c and Rd may be unsubstituted or substituted with one to three substituents 
selected from R e ; 

or a pharmaceutically acceptable salt thereof. 

5 9. The method according to Claim 8, wherein in the compound 

according to structural formula I: 
Rl is methyl; 
r2 i s _C(0)NRCRd ; 
R3 is -Ar2; 
10 Ar* is 2,4-dichlorophenyl; 
Ar2 is 4-chlorophenyl; 

each Rc and Rd is independently selected from: 

(1) hydrogen, 

(2) cyclohexane, and 
15 (3) piperidine, 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from R e ; 

or a pharmaceutically acceptable salt thereof. 



20 10. The method according to Claim 1, wherein the compound of 

structural formula 1 is selected from: 

(1) ethyl 1 -(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl-imidazole- 
4-carboxylate; 

(2) ethyl 2-(2,4-dichlorophenyl)-l,5-dimethyl-imidazole-4-carboxylate; 
25 (3) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(2,4-dtchlorophenyl)-5-methyl- 

imidazole-4-carboxamide; 

(4) N-(piperidin-I-yl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(5) N-(piperidin-l-yl)-2-(2,4-dichlorophenyl)-l ) 5-dimethyl-imidazole-4- 
30 carboxamide; 

(6) N-(cyclopentyl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(7) N-(cycloheptyl)-l-(4-chIorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazoIe-4-carboxamide; 
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(8) N-(morpholin-4-yl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(9) N-(pyrro!idin-l-yl)-l-(4-chlorophenyl)-2-(2 > 4-dichiorophenyl)-5- 
meth y 1 - i m i d azole-4-c arbox ami de ; 

5 (10) N-(azepin-l-yl)-l-(4-chlorophenyl)-2-(2,4-dichloropheny!)-5-methyl- 

i mi dazo !e-4 -c arbox ami de ; 

(11) N-(4-methylpiperazin-l-yl)-l-(4-chlorophenyl)-2-(2,4- 
dich]orophenyl)-5-methyl-imidazole-4-carboxamide; 

(12) N , ,N , -dimethy1-l-(4-chlorophenyl)-2-(2,4-dichiorophenyI)-5-methyl- 
10 imidazole-4-carboxhydrazide; 

(13) N-(cycIohexyl>l-(phenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(14) N-(piperidin-l-yl)-l-(phenyl)-2-(2 t 4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

15 (15) N-(cyclohexyl)-l-(4-fluorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 

irnidazole-4-carboxamide; 

(16) N-(piperidin-l-yl)-l-(4-fluorophenyl)-2-(2,4-dichlorophenyI>5- 
methyl-imidazole-4-carboxamide; 

(17) N-(4-methyl-cyclohexyl)-l-(4-chlorophenyl)-2-(2 ) 4-dichlorophenyl)- 
20 5-methy]-imidazole-4-carboxamide (Isomer A); 

(18) N-(2>(pyrrolidin-l-yl)ethyl)-l-(4-ch!orophenyl)-2-(2,4- 
dichlorophenyl)-5-methyl-imidazole-4-carboxamide; 

(19) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(2-chlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

25 (20) N-(piperidin-l-y])-i-(4-chlorophenyl)-2-(2-chlorophenyl)-5-methyl- 

imidazole-4-carboxamide; 

(21) N-(cyclohexyl)-l-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(22) N-(piperidin-l-yl>l-(4'bromophenyl)-2-(2,4-dichlorophenyl)-5- 
30 methyl-imidazole-4-carboxamide; 

(23) N-(cyclohexyl)-i-(4-isopropylphenyl)-2-(2,4-dichIorophenyl)-5- 
methyl-imidazoIe-4-carboxamide; 

(24) N-(piperidin-l-yl)-l-(4-isopropylphenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazoIe-4-cajboxamide; 
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(25) N-(cyc]ohexyl)-l-(4-cyanopheny])-2-(2,4-dichIorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(26) N-(piperidin-l-yl)-l-(4-cyanophenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(27) N-(cycIohexyI)-l-(4-biphenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(28) N-(piperidin-l-yl)-l-(4-biphenyi)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(29) N-(cyclohexy 1)- 1 ,2-bis(4-chlorophenyl)-5-methyl>imidazole-4- 
carboxamide; 

(30) N-(piperidin-lyl)-l,2-bis(4-ch!orophenyl)-5-methyl-imidazoIe-4- 
carboxamide; 

(31) N-(cyclohexyl)-l-(4-chlorophenyI)-2-(2,4-dichloropheny!)-5-ethyl- 
imidazole-4-carboxamide; 

(32) N-(piperidin-l-yI)-l-(4-chlorophenyl)-2-(2,4-dichIorophenyl)-5-ethyU 
imidazole-4-carboxamide; 

(33) N-(cyclohexyl>i-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5-ethyl- 
imidazole-4-carboxamide; 

(34) N-(piperidin-l-yl)-l-(4-bromophenyl)-2-(2,4-dichIorophenyI)-5-ethyl- 
imidazole-4-carboxarnide; 

(35) N-(cyclohexyI)-l-(4-isopropylphenyl)-2-(2,4-dichlorophenyl)-5-ethyl- 
imidazole-4-carboxamide; 

(36) N-(piperidin-l-yl)-l-(4-isopropyIphenyl)-2-(2,4-dichiorophenyl>5- 
ethyl-irnidazole-4-carboxarnide; 

(37) N-(cyclohexyl)-l-(3-chIorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(38) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(2-chloro-4-fluorophenyl)-5- 
methyl-imidazole-4-carboxarnide; 

(39) N-(piperidin-l-yl)-l-(4-chlorophenyl)-2-(2-chloro-4-fluorophenyl)-5- 
methyI-imidazole-4-carboxamide; 

(40) N-(cyclohexyl)-i-(2-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; and 

(41) N-(cyclohexyl)-i-(4-chlorophenyl)-2-(3-chlorophenyl)-5-methyl- 
imidazoIe-4-carboxamide; 

or a pharmaceutically acceptable salt thereof. 
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1 1 . The method according to Claim 10, wherein the compound of 
structural formula I is selected from: 

(1) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyI- 
5 imidazole-4-carboxamide; 

(2) N-(piperidin-l-yl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(3) N-(cyclohexyl)-l-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5-ethyl- 
i mi dazole-4-c arbox ami de ; 

10 (4) N-(cyclohexyl)-l-(4-isopropylphenyl)-2-(2,4-dich!orophenyl)-5-ethyl- 

imidazole-4-carboxamide; 

(5) N-(cyclohexyl)-l-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; and 

(6) N-(cycloheptyl)-l-(4-chlorophenyl)-2-(2,4-dichIorophenyI)-5-methyl- 
15 imidazole-4-carboxamide; 

or a pharmaceutically acceptable salt thereof. 

12. A method of preventing obesity in a person at risk for obesity 
comprising administration to said person of about 0.001 mg to about 100 mg per kg of 

20 a compound of structural formula I: 



R 2 



R 1 




N 

R 3/ \r 1 
(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
Rl is selected from: 
25 (1) hydrogen, 

(2) Ci- 4 alkyl, 

(3) C2-4alkenyI, 

(4) C2-4alkynyl, 

(5) C3-7cycloalkyl, 
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(6) C3-7cycloalkyl-Ci_4alky], 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-4alkyl, 

(9) aryl, and 

5 (10) heteroaryl; 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
substituted with one to four substituents independently selected from R a , and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 
selected from R b ; 
10 R2 is selected from: 



(1) 


-ORc, 


(2) 


-OC(0)Rc, 


(3) 


-OC(0)NRCRd 


(4) 


-SRc, 


(5) 


-S(0) m Rc, 


(6) 


-SC>2NRCRd 


(7) 


-NRCRd 


(8) 


-NRcC(0)Rd, 


(9) 


-NRcS02Rd, 


(10) 


-NRcc(Q)NRCRd, 



(11) -NRcC(0)ORd 

(12) -C(0)ORc, and 

(13) -C(0)NRcRd ; 
R3 is selected from: 

25 (1) -Ci-ioalkyi, and 

(2) - Ar2; 

Arl and Ar2 are independently selected from phenyl, naphthyl, thienyi, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyl, dihydrobenzopyranyK and 1,4-benzodioxanyl, each 
30 optionally substituted with one, two, or three groups independently selected from Rb; 
each R a is independently selected from: 

(1) -ORc, 

(2) -NRcS(0) m Rd 

(3) halogen, 
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(4) -S(0) m RC, 

(5) -SRC, 

(6) -S(0)20RC, 

(7) -S(0) m NRCRd 
5 (8) -NRCRd, 

(9) -0(CReRf) n NRCRd, 

(10) -C(0)RC ( 

(11) -C0 2 RC, 

(12) -C02(CR€Rf) n CONRCRd > 
10 (13) -OC(0)Rc, 

(14) -CN, 

(15) -C(0)NRCRd, 

(16) -NRcc(0)Rd, 

(17) -OC(0)NRCRd, 
15 (18) -NRcC(0)ORd, 

(19) -NRcC(0)NRCRd, 

(20) -CRc(N-ORd), 

(21) -CF 3 , 

(22) -OCF 3 , 

20 (23) C3-8cycloalkyl, and 

(24) cycloheteroalkyl; 
each R D is independently selected from: 





(1) 


Ci-6alkyl, 




(2) 


C2-6alkenyl, 


25 


(3) 


C2-6alkynyl, 




(4) 


-ORC, 




(5) 


-NRCS(0) m Rd, 




(6) 


-NO2, 




(7) 


halogen. 


30 


(8) 






(9) 


-SRC, 




(10) 


-S(0)20Rc, 




(11) 


-S(0) m NRCRd, 




(12) 


-NRCRd, 
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(13) 


-0(CReRf) n NRCRd, 




(14) 


-C(0)RC, 




(15) 


-C02R C , 




(16) 


-C02(CReRf) n CONRCRd, 


5 


(17) 


-OC(0)Rc, 




(18) 


-CN, 




(19) 


-C(0)NRcRd, 




(20) 


-NRCC(0)Rd, 




(21) 


-OC(0)NRCRd, 


10 


(22) 


-NRcC(0)ORd, 




(23) 


-NRcC(0)NRCRd, 




(24) 


-CRC(N-ORd), 




(25) 


-CF 3> 




(26) 


-OCF 3> 


15 


(27) 


C3-8cycloalkyl, 




(28) 


cycloheteroalkyl, and 




(29) 


phenyl; 




each R c and R 0 " is independently selected froi 




(1) 


hydrogen, 


20 


(2) 


Ci-ioalkyl, 




(3) 


C2-10alkenyl, 




(4) 


C2-10alkynyl, 




(5) 


-N(Ci-ioalkyl)2, 




(6) 


-NH(Ci-ioalkyl), 


25 


(7) 


cycloalkyl, 




(8) 


cycloalkyl-Ci-ioalkyl; 




(9) 


cycloheteroalkyl, 




(10) 


cycloheteroalkyl-Ci-ioalkyl; 




(11) 


aryl, 


30 


(12) 


heteroaryl, 




(13) 


aryl-Ci-ioalkyl, and 




(14) 


heteroaryl-Cj-ioalkyl, or 
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Rc and Rd together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-R c , 

each Rc and R d may be unsubstituted or substituted with one to three substituents 
5 selected from Re; 

each R e and Rf is independently selected from: 



(1) 


hydrogen, 


(2) 


Ci-ioalkyl, 


(3) 


C2-10alkenyl. 


(4) 


C2-10alkynyl, 


(5) 


cycloalkyl. 


(6) 


cycloalkyl-Ci-io alky], 


(7) 


cycloheteroalkyl. 


(8) 


cycloheteroalkyl-Ci-io alkyl, 


(9) 


aryl, 


(10) 


heteroaryl, 


(11) 


aryl-Ci-io alkyl, and 


(12) 


heteroaryl -Ci- io alkyl, or 



Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
20 members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3. 

25 13. A compound of structural formula I: 



R 2 




or a pharmaceutically acceptable salt thereof, wherei 
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Rl is selected from: methyl and ethyl, 

wherein methyl and ethyl are optionally substituted with one to four substituents 
independently selected from R a ; 
5 R 2 is selected from: 

(1) -C(0)ORc, and 

(2) -C(0)NRcRd ; 

R3 is selected from methyl and Ar2; 

Ar* and Ar 2 are phenyl, each optionally substituted with one, two, or three groups 
10 independently selected from R b ; 

each R a is independently selected from: 





(1) 


-ORc, 




(2) 


-NRCS(0) m Rd, 




(3) 


halogen. 


15 


(4) 


-S(0) m Rc, 




(5) 


-SRC, 




(6) 


-S(0) m NRCRd 




(7) 


-NRCRd 




(8) 


-0(CReRf) n NRCRd 


20 


(9) 


-C(p)RC f 




(10) 


-CN, 




(ID 


-C(0)NRCRd, 




(12) 


-NRcC(0)Rd, 




(13) 


-CF3, and 


25 


(14) 


-OCF3; 



each Rb is independently selected from: halogen, Cioalkyl, -CN, and phenyl; 
each R c and R^ is independently selected from: 

(1) hydrogen, 

(2) Ci-ioalkyl, 
30 (3) C2-I0alkenyl, 

(4) C2-10alkynyl, 

(5) -NH(CMoalkyl), 

(6) -N(CM 0 alkyl)2, 

(7) cycloalkyl, 
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(8) cycloaikyl-C i - 1 oalkyl, 

(9) cycloheteroalkyl, 

(10) cycloheteroalkyl-Ci-io alkyl, 

(11) aryl, 

5 (12) heteroaryl, 

(13) aryl-Ci-ioalkyl, and 

(14) heteroaryl-Ci-ioalky], or 

R c and Rd together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
10 oxygen, sulfur and N-Rc, 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from R£; 

each R e and Rf is independently selected from: 





(1) 


hydrogen, 


15 


(2) 


Ci-ioalkyl, 




(3) 


C2-10alkenyl, 




(4) 


C2-10alkynyl, 




(5) 


cycloalkyl, 




(6) 


cycloalkyl-Ci-io alkyl, 


20 


(7) 


cycloheteroalkyl, 




(8) 


cycloheteroalkyl-Ci-io alkyl, 




(9) 


aryl, 




(10) 


heteroaryl, 




(ID 


aryl-C i-io alkyl, and 


25 


(12) 


heteroaryl-Ci-io alkyl, or 



Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

m is selected from 1 and 2; and 
30 n is selected from 1, 2, and 3. 

14. The compound of claim 13 wherein: 

Rl is methyl; 

R2 is -C(0)NRCRd ; 
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R3 is selected from methyl and Ar2; 

Arl is phenyl substituted at the 2 and 4 positions with a substituent independently 
selected from R^; 

Ar2 is independently selected from: 



5 


(1) 


phenyl, 




(2) 


4-fluorophenyl, 




(3) 


2-chlorophenyl, 




(4) 


3-chlorophenyl, 




(5) 


4-chlorophenyl, 


10 


(6) 


4-cyanophenyl, 




(7) 


4-methylphenyl, 




(8) 


4-isopropylphenyl, 




(9) 


4-biphenyl, 



(10) 4-bromophenyl, 
15 (11) 4-iodophenyl, 

(12) 2,4-dichIorophenyl, and 

(13) 2-c hloro-4-fl uorophen yl ; 

each R c and R^ is independently selected from: 



(1) 


hydrogen, 


(2) 


methyl. 


(3) 


ethyl, 


(4) 


-N(CH 3 )2, 


(5) 


-NH(CH3), 


(6) 


cyclopentane, 


(7) 


cyclohexane, 


(8) 


cycloheptane, 


(9) 


piperidine 


(10) 


morpholine, 


(11) 


pyrrolidine, 


(12) 


azepine, and 


(13) 


4-methylpiperazine, 



each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from Re; 

or a pharmaceutically acceptable salt thereof. 
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15. A compound selected from: 

(I) ethyl l-(4-chIorophenyl)-2-(2,4-dichlorophenyl)-5-methyl-imidazole- 
4-carboxylate; 

5 (2) ethyl 2-(2,4-dichlorophenyl)- 1 ,5-dimethyl-imidazole-4-carboxylate; 

(3) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(4) N-(piperidin-i-yl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

10 (5) N-(piperidin-l-yl)-2-(2,4-dichlorophenyl)-l,5-dimethyl-imidazole-4- 

carbox amide; 

(6) N-(cyclopentyl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(7) N-(cycloheptyl)-i-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
15 imidazoIe-4-carboxamide; 

(8) N-(moipholin-4-yl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5' 
methyl-imidazoIe-4-carboxamide; 

(9) N-(pyrrolidin-l-yl)-l-(4-chlorophenyl)-2-(2,4-dich]orophenyl)-5- 
methyI-imidazole-4-carboxamide; 

20 (10) N-(azepin-l-yl)-l-(4-chIorophenyl)-2-(2,4-dichlorophenyI)-5-methy]- 

i mi dazole-4-carbox amide; 

(II) N-(4-methylpiperazin-l-yl>l-(4-chlorophenyl)-2-(2,4- 
dichlorophenyl)-5-methyl-imidazole-4-carboxamide; 

(12) N'^'-dimethyl-l^-chlorophenyl^^^-dichlorophenyO-S-methyl. 
25 imidazole-4-carboxhydrazide; 

(13) N-(cyclohexyl)-l-(phenyl)-2-(2,4-dichlorophenyl)-5-methyI- 
i mi dazole-4-carbox amide; 

(14) N-(piperidin-l-yl)-l -(phenyl )-2-(2,4-dichIorophenyl)-5-methyI- 
imidazole-4-carboxamide; 

30 (15) N-(cyclohexyl)-l-(4-fluorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 

imidazole-4-carboxamide; 

(16) N-(piperidin-l-yI)-l-(4-fluorophenyl)-2*(2 f 4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(17) N-(4-methyl-cyclohexyl)«l-(4-chlorophenyl)-2-(2,4-dichlorophenyI)> 
35 5-methyl-imidazole-4-carboxamide (Isomer A); 



-93- 



03/063781 



PCT/US03/0235I 



(18) N-(2-(pyrrolidin-l-yl)ethyl)-]-(4-chloropheny!)-2-(2,4- 
dichlorophenyl)-5-methyl-imidazo!e-4-carboxajnide; 

(19) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(2-chlorophenyl)-5-methy]- 
imidazole-4-carboxamide; 

(20) N-(pipcridin-l-yI)-l-(4-chIorophenyl)-2K2-chlorophenyl)-5-methyl- 
imidazoIe-4-carboxamide; 

(21) N-(cyclohexyl)-l-(4-bromophenyI)-2-(2 t 4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(22) N-(piperidin-l»yI)-l-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(23) N-(cycIohexyl)-l-(4-isopropylphenyl)-2-(2,4-dichIorophenyl)-5- 
methyI-imidazole-4-carboxamide; 

(24) N-(piperidin-l-yl)-l-(4-isopropyIphenyl)-2-(2,4-dichlorophenyl).5- 
methyI-imidazole-4-carboxamide; 

(25) N-(cyclohexyl)-l-(4-cyanophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazoIe-4-carbox amide; 

(26) N-(piperidin-i-y])-l-(4-cyanophenyl)-2-(2,4-dichIorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(27) N-(cyclohexyl)-l-(4-biphenyl)-2-(2,4-dich!oropheny])-5-methy}- 
imidazoIe-4-carboxamide; 

(28) N^piperidin-l-y])-l.(4-biphenyl)-2-(2 J 4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

(29) N-(cyciohexyl)-l,2-bis(4-chIorophenyl)-5-methyl-imidazole-4- 
carboxamide; 

(30) N.(piperidin-lyl)-l,2-bis(4-chlorophenyl)-5-methyl-imidazole-4- 
carboxamide; 

(31) N-(cyclohexyl)-l-(4-ch!orophenyl)-2>(2,4-dichlorophenyl)-5-ethyl- 
imidazole-4-carboxamide; 

(32) N-(piperidin-l-yI)-l.(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-ethyN 
imidazole-4-carboxamide; 

(33) N-(cyclohexyi)-i-(4-bromophenyl)-2-(2,4-dichlorophenyl)<5-ethyl- 
imidazole-4-carboxamide; 

(34) N-(piperidin-l-yl)-l-(4-bromophenyI)-2-(2,4-dichlorophenyl)-5-ethyl- 
imidazole-4-carboxamide; 
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(35) N-(cyc]ohexy])-i-(4-isopropy]phenyl)-2-(2,4-dich]oropheny])-5-ethyl- 
imidazole-4-carboxamide; 

(36) N-(piperidin-l-yl)-l-(4-isopropylphenyl)-2-(2,4-dichloropheny!)-5- 
ethyl-imidazole-4-carboxamide; 

5 (37) N-(cyclohexyI)-l-(3-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 

imidazole-4-carboxamide; 

(38) N-(cyc]ohexyI)-l-(4-chlorophenyl)-2-(2-ch!oro-4-fluorophenyl)-5- 
methyl-imidazole-4-carboxamide; 

(39) N-(piperidin-l-yl)-l-(4-chlorophenyl)-2-(2-chloro-4-fluorophenyI)-5- 
10 methyl-imidazoIe-4-carboxamide; 

(40) N-(cyclohexyl)-l-(2-chlorophenyl)-2-(2,4-dichJorophenyJ)-5-methyl- 
imidazole-4-carboxamide; and 

(41) N-(cyclohexyl)-l-(4-chlorophenyl)-2-(3-chlorophenyl)-5-methyl- 
i mi dazol e-4-carbox amide ; 

15 or a pharmaceutical^ acceptable salt thereof. 

16. The compound according to Claim 15 selected from: 

(1) N-(cyc!ohexyl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

20 (2) N-(piperidin-l-yl)-l-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5- 

methyl-imidazole-4-carboxamide; 

(3) N-(cycIohexyl)-l-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5-ethyl- 
imidazole-4-carboxamide; 

(4) N-(cyc!ohexyl)-l-(4-isopropylphenyl)-2-(2,4-dichlorophenyl)-5-ethyl- 
25 imidazoIe-4-carboxamide; 

(5) N-(cycIohexyl)-l-(4-bromophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; and 

(6) N-(cycloheptyl)-l-(4-chIorophenyl)-2-(2,4-dichlorophenyl)-5-methyl- 
imidazole-4-carboxamide; 

30 or a pharmaceutical^ acceptable salt thereof. 

17. A composition comprising a compound according to Claim 13 and 
a pharmaceutical^ acceptable carrier. 
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18. A composition comprising a compound according to Claim 15 and 
a pharmaceuticaliy acceptable carrier. 

19. A method of preventing obesity in a person at risk for obesity 
5 comprising administration to said person of about 0.001 to about 100 mg/kg of a 

compound according to Claim 13. 

20. A method of preventing obesity in a person at risk for obesity 
comprising administration to said person of about 0.001 to about 100 mg/kg of a 

10 compound according to Claim 15. 

2 1 . A composition comprising a pharmaceuticaliy effective amount of 
a compound of structural formula I: 



R 2 



R 1 




N 

R 3/ V 
15 (I) 

or a pharmaceuticaliy acceptable salt thereof, wherein: 
Rl is selected from: 

(1) hydrogen, 
20 (2) CMalkyl, 

(3) C2-4aIkenyl, 

(4) C2-4alkynyi, 

(5) C3-7cycloalkyl, 

(6) C3-7cycloalkyl-Ci-4alkyl, 
25 (7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci_4alkyl, 

(9) aryl, and 

(10) heteroaryl; 
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10 



15 



20 



30 



wherein aikyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
substituted with one to four substituents independently selected from R a , and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 



selected from R D ; 


R2 is selected from: 


(1) 


-ORC, 


(2) 


-OC(0)Rc, 


(3) 


-OC(0)NRCRd, 


(4) 


-SRC, 


(5) 


-S(0) m Rc, 


(6) 


-S02NRCRd, 


(7) 


-NRCRd, 


(8) 


-NRcC(0)Rd, 


(9) 


-NRcs02Rd 


(10) 


-NRCC(0)NRCRd, 


(11) 


-NRcc(0)ORd, 


(12) 


-C(0)ORc, and 


(13) 


-C(0)NRCRd ; 


R3 is selected from: 


(1) 


- Cj.ioalkyl, and 


(2) 


-Ar2; 



Arl and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 
25 optionally substituted with one, two, or three groups independently selected from Rb; 
each R a is independently selected from: 



(1) 


-ORC, 


(2) 


-NRcS(0)mRd, 


(3) 


halogen, 


(4) 


-S(0)mRc, 


(5) 


-SRC, 


(6) 


-S(0) 2 ORc, 


(7) 


-S(0) m NRCRd, 


(8) 


-NRCRd, 
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10 



15 



20 



25 



30 



(9) 


-0(CReRf) n KRCRd > 


(10) 


-C(0)RC 


(11) 


-CO2RC 


(12) 


-C02(CReRf) n CONRCRd, 


(13) 


-OC(0)Rc, 


(14) 


-CN, 


(15) 


-C(0)NRCRd > 


(16) 


-NRcC(0)Rd, 


(17) 


-OC(0)NRcRd, 


(18) 


-NRcC(0)ORd, 


(19) 


-NRcC(0)NRCRd > 


(20) 


-CRC(N-ORd), 


(21) 


-CF 3 , 


(22) 


-OCF3, 


(23) 


C3-8cycloalkyl, and 


(24) 


cycloheteroalkyl; 


P is independently selected from: 


(1) 


Ci-6alkyl, 


(2) 


C2-6alkenyl, 


(3) 


C2-6alkynyl, 


(4) 


-ORC, 


(5) 


-NRcS(0) m Rd, 


(6) 


-NO2, 


(7) 


halogen, 


(8) 


-S(0) m Rc 


(9) 


-SRC, 


(10) 


-S(0)20Rc, 


(11) 


-S(0) m NRcRd, 


(12) 


-NRCRd, 


(13) 


-0(CReRf) n NRCRd, 


(14) 


-C(0)Rc 


(15) 


-CO2RC, 


(16) 


-C02(CR2Rf) n CONRCRd j 


(17) 


-OC(0)Rc, 
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(18) 


-CN, 


(19) 


-C(0)NRCRd, 


(20) 


-NRcC(0)Rd, 


(21) 


-OC(0)NRCRd, 


(22) 


-NRCC(0)ORd, 


(23) 


-NRcc(0)NRCRd 


(24) 


-CRC(N-ORd), 


(25) 


-CF 3 , 


(26) 


-OCF3, 


(27) 


C3-8cycloalkyl, 


(28) 


cycloheteroalkyl, and 


(29) 


phenyl; 


R c and R 0 * is independently selected from 


(1) 


hydrogen, 


(2) 


Ci-ioalkyl, 


(3) 


C2-10alkenyl, 


(4) 


C2-10aIkynyl, 


(5) 


-NH(Ci-ioalkyl), 


(6) 


-N(Cl-l0alkyl)2, 


(7) 


cycloalkyl, 


(8) 


cycloalkyl-Ci-ioalkyl; 


(9) 


cycloheteroalkyl, 


(10) 


cycloheteroalkyl-Ci-ioalkyl; 


(11) 


aryl, 


(12) 


heteroaryl, 


(13) 


aryl-Ci-ioalkyl, and 


(14) 


heteroaryl-Ci-ioalkyl, or 



RC and Rd together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
30 oxygen, sulfur and N-Rc, 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from RC; 

each Rc and Rf is independently selected from: 
(1) hydrogen, 
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(2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10alkynyi, 

(5) cycloalkyl, 

5 (6) cycloalkyl-Ci-ioalkyl, 

(7) cycloheteroalkyl, 

(8) cydoheteroalkyl-Ci-io alkyl, 

(9) aryl, 

(10) heteroaryl, 

10 (11) aryl-Ci. io alkyl, and 

(12) heteroaryl-Ci-io alkyl, or 
Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

15 m is selected from 1 and 2; and 
n is selected from 1 , 2, and 3; 

and an anorectic agent selected from: aminorex, amphechloral, amphetamine, 
benzphetamine, chlorphentermine, clobenzorex, cloforex, clominorex, clortermine, 
cyclexedrine, dex fenfluramine, dextroamphetamine, diethylpropion, 

20 diphemethoxidine, W-ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, 
fenproporex, fludorex, fluminorex, furfurylmethylamphetamine, levamfetamine, 
levophacetoperane, mazindol, mefenorex, metamfepramone, methamphetamine, 
norpseudoephedrine, pentorex, phendimetrazine, phenmetrazine, phentermine, 
phenylpropanolamine, picilorex and sibutramine; or 

25 a selective serotonin reuptake inhibitor selected from: fluoxetine, fluvoxamine, 
paroxetine and sertraline; 
and a pharmaceutically acceptable carrier. 

22. A composition comprising a pharmaceutically effective amount of 
30 a compound of structural formula I: 
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R 2 



R 1 




N 

R 3/ V 



(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
Rl is selected from: 



10 



(1) 


hydrogen, 


(2) 


Ci-4alkyl, 


(3) 


C2-4alkenyl, 


(4) 


C2-4alkynyl, 


(5) 


C3-7cycloalkyl, 


(6) 


C3-7cycloalkyl-Ci-4alkyl, 


(7) 


cycloheteroalkyl, 


(8) 


cycloheteroaJkyl-C i -4alky 1 , 


(9) 


aryl, and 


(10) 


heteroaryl; 



15 wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 

substituted with one to four substituents independently selected from R a , and aryl and 



20 



25 



30 



selected from R D ; 


R2 is selected from: 


(1) 


-ORc, 


(2) 


-OC(0)Rc 


(3) 


-OC(0)NRCRd 


(4) 


-SRC, 


(5) 


-S(0) m Rc 


(6) 


-S02NR c Rd, 


(7) 


-NRCRd, 


(8) 


-NRcC(0)Rd, 


(9) 


-NRcS02Rd, 


(10) 


-NRcC(0)NRCRd, 


(11) 


-NRCC(0)ORd, 
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(12) -C(0)ORc, and 

(13) -C(0)NRCRd ; 
R3 is selected from: 

(1) -Ci-ioalkyJ, and 
5 (2) -Ar2; 

Arl and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 
optionally substituted with one, two, or three groups independently selected from Rb; 
10 each R a is independently selected from: 



(1) 


-ORc, 


(2) 


-NRcS(0) m Rd, 


(3) 


halogen, 


(4) 


-S(0) m Rc_ 


(5) 


-SRC, 


(6) 


-S(0) 2 ORc, 


(7) 


-S(0) m NRCRd 


(8) 


-NRCRd 


(9) 


-0(CReRf) n NRCRd 


(10) 


-C(0)RC > 


(11) 


-CO2RC, 


(12) 


-C02(CReRf) n CONRCRd t 


(13) 


-OC(0)Rc, 


(14) 


-CN, 


(15) 


-C(0)NRCRd, 


(16) 


-NRcc(0)Rd, 


(17) 


-OC(0)NRcRd, 


(18) 


-NRCC(0)ORd, 


(19) 


-NRcc(0)NRCRd, 


(20) 


-CRc(N-ORd), 


(21) 


-CF 3 , 


(22) 


-OCF3, 


(23) 


C3-8cycloalkyl, and 


(24) 


cycloheteroalkyl; 
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each Rb is independently selected from: 





(1) 


Ci fialkvl 




(2) 


Co fialkenvl 




(3) 


C9 fialkvnvl 


5 


(4) 


-ORC, 




(5) 


-NRCS(0) m Rd, 




(6) 


-NO2, 




(7) 


halogen, 




(8) 


-S(0) m RC j 


10 


(9) 


-SRc, 




(10) 


-S(0)20RC, 




(11) 


-S(0) m NRCRd ( 




(12) 


-NRCRd, 




(13) 


-0(CReRf) n NR c R d , 


15 


(14) 


-C(0)RC 




(15) 


-C02R C , 




(16) 


-C02(CReRf) n CONRCRd > 




(17) 


-OC(0)Rc, 




(18) 


-CN, 


20 


(19) 


-C(0)NRCRd 




(20) 


-NRcC(0)Rd, 




(21) 


-OC(0)NRCRd, 




(22) 


-NRcc(0)ORd, 




(23) 


-NRCC(0)NRCRd 


25 


(24) 


-CRc(N-ORd), 




(25) 


-CF 3 , 




(26) 


-OCF 3 , 




(27) 


C3_8cycloalkyl, and 




(28) 


cycloheteroalkyl, 


30 


(29) 


phenyl; 



each R c and R d is independently selected from: 

(1) hydrogen, 

(2) CMOalkyl, 

(3) C2-10alkenyl, 
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(4) C2-10alkynyl, 

(5) -NH(Ci-ioalkyl), 

(6) -N(Ci.ioalkyl) 2 , 

(7) cycloalkyl, 

5 (8) cycloalkyl-Ci-ioalkyl; 

(9) cycloheteroalkyl, 

(10) cycloheteroalkyl-C i .i fj alkyl; 

(11) aryl, 

(12) heteroaryl, 

10 (13) aryi-Ci-ioalkyl, and 

(14) heteroaryl-Ci_iOalkyl, or 

Rc and Rd together with the atom to which they are attached form a heterocyclic ring 

of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 

oxygen, sulfur and N-Rc, 
15 each Rc and Rd may be unsubstituted or substituted with one to three substituents 

selected from Re; 

each Re and Rf is independently selected from: 



20 



25 



(1) 


hydrogen, 


(2) 


Ci-ioalkyl, 


(3) 


C2-10aIkenyl, 


(4) 


C2-ioalkynyl, 


(5) 


cycloalkyl, 


(6) 


cycloalkyl-Ci -io alkyl, 


(7) 


cycloheteroalkyl, 


(8) 


cycloheteroalkyl-Ci-io alkyl, 


(9) 


aryl, 


(10) 


heteroaryl, 


(11) 


aryl-Ci-io alkyl, and 


(12) 


heteroaryl-Cj-io alkyl, or 



30 Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 
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10 



15 



20 



25 



and an antidepressant agent selected from: norepinephrine reuptake inhibitors, 
selective serotonin reuptake inhibitors, monoamine oxidase inhibitors, reversible 
inhibitors of monoamine oxidase, serotonin and noradrenaline reuptake inhibitors, 
corticotropin releasing factor antagonists, a-adrenoreceptor antagonists and atypical 
anti-depressants; 

and a pharmaceutically acceptable carrier. 



or a pharmaceutically acceptable salt thereof, wherein: 
Rl is selected from: 

(1) hydrogen, 

(2) Ci- 4 alkyl, 

(3) C2-4alkenyl, 

(4) C2-4alkynyl, 

(5) C3_7cycloalkyl, 

(6) C3-7cycloalkyl-Ci- 4 alkyl, 

(7) cycloheteroalkyl, 

(8) eye loheteroalkyl-C i _4alkyl , 

(9) aryl, and 

(10) heteroaryl; 

wherein alky!, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
substituted with one to four substituents independently selected from R a , and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 
selected from Rb; 
R2 is selected from: 




(1) -ORc, 

(2) -OC(0)Rc, 

(3) -OC(0)NRCRd, 
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(4) -SRC, 

(5) -S(0) m RC 

(6) -SC^NRCRd, 

(7) -NRCRd 

5 (8) -NRcC(0)Rd, 

(9) -NRcS02R d , 

(10) -NRcC(0)NRCRd, 

(11) -NRCC(0)ORd, 

(12) -C(0)ORc, an d 
10 (13) -C(0)NRCRd ; 

R3 is selected from: 

(1) -Ci.ioalkyl.and 

(2) -Ar2; 

Arl and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
15 pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 
optionally substituted with one, two, or three groups independently selected from Rb; 
each R a is independently selected from: 





(1) 


-ORC, 


20 


(2) 


-NRcS(0) m Rd, 




(3) 


halogen, 




(4) 


-S(0) m Rc, 




(5) 


-SRC, 




(6) 


-S(O)20Rc, 


25 


(7) 


-S(0) m NRCRd, 




(8) 


-NRCRd, 




(9) 


-0(CReRf) n NRCRd, 




(10) 


-C(0)RC, 




(11) 


-CO2RC, 


30 


(12) 


-C02(CReRf) n CONRCRd, 




(13) 


-OC(0)Rc, 




(14) 


-CN, 




(15) 


-C(0)NRCRd, 




(16) 


-NRcC(0)Rd, 
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(17) 


-OC(0)NRCRd, 




(18) 


-NRCC(0)ORd 




(19) 


-NRcC(0)NRCRd 




(20) 


-CRC(N-ORd), 


5 


(21) 


-CF 3 , 




(22) 


-OCF3, 




(23) 


C3-8cycloalkyl, and 




(24) 


cycloheteroalkyl; 




each R b is independently selected from: 


10 


(1) 


Ci-6alkyl, 




(2) 


C2-6alkenyl, 




(3) 


C2-6alkynyl, 




(4) 


-ORC, 




(5) 


-NRcS(0) m Rd, 


15 


(6) 


-N02, 




(7) 


halogen, 




(8) 


-S(0) m Rc, 




(9) 


-SRC, 




(10) 


-S(0)20RC, 


20 


(ID 


-S(0) m NRCRd, 




(12) 


-NRCRd, 




(13) 


-0(CReRf) n NRCRd, 




(14) 


-C(0)RC_ 




(15) 


-C02R C , 


25 


(16) 


-C02(CR e R f )nCONRCRd, 




(17) 


-OC(0)Rc, 




(18) 


-CN, 




(19) 


-C(0)NRcRd, 




(20) 


-NRcC(0)Rd, 


30 


(21) 


-OC(0)NRCRd, 




(22) 


-NRcc(0)ORd, 




(23) 


-NRcC(0)NRcRd, 




(24) 


-CRc(N-ORd), 




(25) 


-CF 3 , 
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(26) 


-OCF3, 


(27) 


C3-8cycloalkyl, 


(28) 


cycloheteroalkyl, and 


(29) 


phenyl; 


R c and R d is independently selected from 




hvdro2en. 


(2) 


Ci-ioalkyl, 


(3) 


C2-10alkenyl, 


(4) 


C2-I0alkynyl, 


(5) 


-NH(Ci-ioalkyl), 


(6) 


-N(Ci-l0a1kyl)2, 


(7) 


cycloalkyl, 


(8) 


cycloalkyl-Ci-ioalkyl; 


(9) 


cycloheteroalkyl, 


(10) 


cycloheteroalkyl-Ci-io alkyl; 


(ID 


aryl, 


(12) 


heteroaryl, 


(13) 


aryl-Ci-ioalkyl, and 


(14) 


heteroaryl-Ci-irjalkyl, or 



20 R c and R d together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-R c , 

each RC and R d may be unsubstituted or substituted with one to three substituents 
selected from R e ; 
25 each R e and Rf is independently selected from: 



(1) 


hydrogen. 


(2) 


Ci-ioalkyl, 


(3) 


C2-10alkenyl, 


(4) 


C2-10a)kynyl, 


(5) 


cycloalkyl. 


(6) 


cycloalkyl-Ci-io alkyl, 


(7) 


cycloheteroalkyl, 


(8) 


cycloheteroalkyl-Ci-io alkyl, 


(9) 


aryl, 
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(10) heteroaryl, 

(11) aryl-Ci-ioalkyl, and 

(12) heteroaryl-C i-io alky], or 

Re and R f together with the carbon to which they are attached form a ring of 5 to 7 
5 members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 

and the VLA-4 antagonist natalizumab; or a steroid or corticosteroid selected from: 
10 beclomethasone, methylprednisolone, betamethasone, prednisone, dexamethasone, 
and hydrocortisone; or an antihistamine selected from: bromopheniramine, 
chlorpheniramine, dexchlorpheniramine, triprolidine, clemastine, diphenhydramine, 
diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine, 
trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine pyrilamine, 
15 astemizole, terfenadine, loratadine, desloratadine, cetirizine, fexofenadine, and 
descarboethoxyloratadine; or a non-steroidal anti-asthmatics selected from: 
theophylline, cromolyn sodium, atropine, and ipratropium bromide; or a |32-agonist 
selected from: terbutaline, metaproterenol, fenoterol, isoetharine, albuterol, bitolterol, 
salmeterol, epinephrine, and pirbuterol; or a leukotriene antagonist selected from: 
20 zafirlukast, montelukast, pranlukast, iralukast, pobilukast, and SKB-106,203; or a 

leukotriene biosynthesis inhibitors selected from: zileuton, and BAY- 1005; or an anti- 
cholinergic agent selected from ipratropium bromide and atropine; or an antagonist of 
the CCR-3 chemokine receptors; 
and a pharmaceutically acceptable carrier. 

25 

24. A composition comprising a pharmaceutically effective amount of 
a compound of structural formula I: 



R 2 
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(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
Rl is selected from: 

(1) hydrogen, 
5 (2) Ci.4alkyl, 

(3) C2-4alkenyl, 

(4) C2-4alkynyl, 

(5) C3-7cycloalkyl, 

(6) C3-7cycloalkyl-Ci-4alkyl, 
10 (7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-4a!kyl, 

(9) aryl, and 

(10) heteroaryl; 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
15 substituted with one to four substituents independently selected from R a , and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 
selected from Rb; 
R2 is selected from: 



20 



25 



30 



(1) 


-ORc, 


(2) 


-OC(0)Rc, 


(3) 


-OC(0)NRCRd, 


(4) 


-SRC, 


(5) 


-S(0) m RC, 


(6) 


-S02NRCRd, 


(7) 


-NRCRd, 


(8) 


-NRcC(0)Rd 


(9) 


-NRcs02R d , 


(10) 


-NRcC(0)NRCRd, 


(ID 


-NR c C(0)ORd, 


(12) 


-C(0)ORc, and 


(13) 


-C(0)NRCRd, 


» is selected from: 


(0 


-Ci-ioalkyl, and 


(2) 


-Ar2; 
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Arl and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 
optionally substituted with one, two, or three groups independently selected from R b ; 
5 each R a is independently selected from: 





( w 


ORC 




(0\ 


rvTRc^ro^Rd 
-in tv^ovv^^m 1 ^ » 










W 




10 


(5} 


-SR C , 




W/ 






(1) 


-S(0) m NRCRd 

\ sill 1 




(8) 


-NRCRd, 






-0(CR e Rf) n NR c Rd, 


i s 




-C(0)R^ 






-C02R C , 




(\T\ 


-C02(CR e Rf)nCONRCRd } 




(131 


-OC(0)Rc, 






-CN, 


20 




-C(0)NRCRd 






-NRCCfCNRd 




(17) 


-OC(0)NRCRd 




(18) 


-NRCC(0)ORd, 




(19) 


-NRCC(0)NRCRd, 


25 


(20) 


-CRC(N-ORd), 




(21) 


-CF 3 , 




(22) 


-OCF3, 




(23) 


C3.8cycloalkyl, and 




(24) 


cycloheteroalkyl; 


30 


each R b 


is independently selected from: 




(1) 


Ci-6alkyl, 




(2) 


C2-6 a lk en yl> 




(3) 


C2-6alkynyl, 




(4) 


-ORc, 



- Ill - 
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-NRCSfOlmRd 




(fa 


-NOo 




U) 






Kb) 


-SCOVnRC 


•J 




-SRc, 




( 10) 


-S(O)?0R c , 




(\ n 


-SCO^mNRCRd 






-NRCRd, 






-0(CR e Rf)nNR c R d » 


10 


(14 1 


-C(0)RC 




(15) 

V 1 ■ J ) 


-C02R C , 




(16) 


-C02(CReRf) n CONRCRd, 




(17) 


-OC(0)RC, 




(18) 


-CN, 


15 


(19) 


-C(0)NRCRd, 




(20) 


-NRcc(0)Rd, 




(21) 


-OC(0)NRCRd t 




(22) 


-NRcC(0)ORd, 




(23) 


-NRCC(0)NRCRd, 


20 


(24) 


-CRC(N-OR^), 




(25) 


-CF3, 




(26) 


-OCF 3 , 




(27) 


C3-8cycloalkyl, 




(28) 


cycloheteroalkyl, and 


25 


(29) 


phenyl; 




each R c and R d is independently selectee 




(1) 


hydrogen, 




(2) 


Ci-ioalkyl, 




(3) 


C2-10alkenyl, 


30 


(4) 


C2-10alkynyl, 




(5) 


-NH(Ci-ioalkyl), 




(6) 


-N(Ci-ioaikyl)2, 




(7) 


cycloalkyl, 




(8) 


cycloalkyl-Ci-ioalkyl; 
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(9) 
(10) 

(11) 
(12) 
(13) 
(14) 



cycloheteroalkyl, 
cycloheteroalkyl-Ci-io alkyl, 
aryl, 

heteroaryl, 
aryl-Ci-ioalkyl, and 
heteroaryl-Ci_ioalkyl, or 



10 



15 



20 



25 



Rc and R d together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-Rc, 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from R£; 

each Re and Rf is independently selected from: 



(1) 


hydrogen, 


(2) 


Ci-ioalkyl, 


(3) 


C2-10alkenyl, 


(4) 


C2-ioaiky n y | > 


(5)' 


cycloalkyl, 


(6) 


cycloalkyl-Ci-io alkyl, 


(7) 


cycloheteroalkyl, 


(8) 


cycloheteroalkyl-Ci-io alkyl, 


(9) 


aryl, 


(10) 


heteroaryl, 


(11) 


aryl-Ci-io alkyl, and 


(12) 


heteroaryl -Ci- 10 alkyl, or 



Re and Rf* together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 

and an osmotic agent selected from sorbitol, lactulose, polyethylene glycol, 
magnesium, phosphate,and sulfate; or a laxative selected from: magnesium and 
docusate sodium; or a bulking agent selected from: psyllium, methylcellulose, and 
calcium polycarbophil; or a stimulant selected from an anthroquinone, and 
phenolphthalein; 
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and a pharmaceutically acceptable carrier. 

25. A composition comprising a pharmaceutically effective amount of 
a compound of structural formula I: 



R 2 



R 1 




N 
(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
Rl is selected from: 
(1) hydrogen, 
10 (2) Ci- 4 alkyl, 

(3) C2-4alkenyl, 

(4) C2-4alkynyl, 

(5) C3_7cycloalkyl, 

(6) C3-7cycloalkyl-Ci_ 4 alkyl, 
15 (7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci.4alkyl, 

(9) aryl, and 

(10) heteroaryl; 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
20 substituted with one to four substituents independently selected from R a , and aryl and 

heteroaryl are optionally substituted with one to four substituents independently 

selected from R^; 

R2 is selected from: 
(1) -ORc, 
25 (2) -OC(0)Rc, 

(3) -OC(0)NRCRd, 

(4) -SRC, 

(5) -S(0) m R c , 

(6) -S02NR c R d , 
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(7) -NRCRd, 

(8) -NRcC(0)Rd 

(9) -NRcS02R d , 

(10) -NRCC(0)NRCRd, 
5 (11) -NRCC(0)ORd, 

(12) -C(0)ORc, and 

(13) -C(0)NRCRd ; 
R3 is selected from: 

(1) -Ci-ioalkyUand 

10 (2) -Ar2; 

Ar* and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
2,3-dihydrobenzofuranyI, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 
optionally substituted with one, two, or three groups independently selected from Rb; 

15 each R a is independently selected from: 



20 



25 



30 



(1) 


-ORc, 


(2) 


-NRCS(0) m Rd 


(3) 


halogen, 


(4) 


-S(0) m RC, 


(5) 


-SRC, 


(6) 


-S(0)20RC, 


(7) 


-S(0) m NRCRd 


(8) 


-NRCRd 


(9) 


-0(CReRf) n NRCRd, 


(10) 


-C(0)Rc > 


(11) 


-C02R C , 


(12) 


-C02(CReRf) n CONRCRd, 


(13) 


-OC(0)Rc, 


(14) 


-CN, 


(15) 


-C(0)NRcRd, 


(16) 


-NRCC(0)Rd, 


(17) 


-OC(0)NRCRd, 


(18) 


-NRCC(0)ORd, 


(19) 


-NRCC(Q)NRCRd, 
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(20) 


-CRc(N-ORd), 




(21) 


-CF3, 




(22) 


-OCF3, 




(23) 


C3-8cycloalkyl, and 


5 


(24) 


cycloheteroalkyl; 




each R b is independently selected from: 




(1) 


Ci-6alkyl, 




(2) 


C2-6alkenyl, 




(3) 


C2-6a'kynyl, 


10 


(4) 


-ORc, 




(5) 


-NRcS(0)mRd, 




(6) 


-NO2, 




(7) 


halogen, 




(8) 


-S^mRC, 


15 


(9) 


-SRC, 




(10) 


-S(0)20Rc, 




(H) 


-S(0) m NRCRd, 




(12) 


-NRCRd, 




(13) 


-0(CReRf) n NRcRd, 


20 


(14) 


-C(0)RC, 




(15) 


-C02R C , 




(16) 


-C02(CReRf) n CONRCRd, 




(17) 


-OC(0)Rc, 




(18) 


-CN, 


25 


(19) 


-C(0)NRCRd, 




(20) 


-NRcC(0)Rd, 




(21) 


-OC(0)NRCRd, 




(22) 


-NRcC(0)ORd, 




(23) 


-NR c C(0)NR c Rd, 


30 


(24) 


-CRC(N-ORd), 




(25) 


-CF 3 , 




(26) 


-OCF3, 




(27) 


C 3 -8cycloalkyl, 




(28) 


cycloheteroalkyl, and 
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(29) phenyl; 
each R c and R d is independently selected from: 



(1) 


nyarogen, 


(2) 


Ci_[0aiKyi, 


(3) 


^2-10 aiKenyi, 


(4) 


C2-10 a lkynyl, 


(5) 


-NH(Ci-ioalkyl), 


(6) 


-N(Ci-ioalkyl)2, 


(7) 


cycloalkyl, 


(8) 


cycloalkyl-Ci-ioalkyl; 


(9) 


cycloheteroalkyl, 


(10) 


cycloheteroalkyl-Ci-io alkyl; 


(ID 


aryl, 


(12) 


heteroaryl, 


(13) 


aryl-Ci-iOalkyl t and 


(14) 


heteroaryl-Ci-ioalkyl, or 



Rc and Rd together with the atom to which they are attached form a heterocyclic ring 
of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-R c , 
20 each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from R e ; 

each Re and Rf is independently selected from: 





(1) 


hydrogen, 




(2) 


Ci-ioalkyl, 


25 


(3) 


C2-I0alkenyl, 




(4) 


C2-10alkynyl, 




(5) 


cycloalkyl, 




(6) 


cycloalkyl-Ci-io alkyl, 




(7) 


cycloheteroalkyl, 


30 


(8) 


cycloheteroalkyl-C i-io alkyl. 




(9) 


aryl, 




(10) 


heteroaryl, 




(ID 


aryl-C l-io alkyl, and 




(12) 


heteroaryl-C 1 - 1 0 alkyl , or 
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Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 

m is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 

and a corticosteroid; or penicillamine; or colchicine; or an interferon-?, 2-oxoglutarate 
analog; or a prostaglandin analog; or an anti-inflammatory drug selected from: 
azathioprine, methotrexate, leflunamide, indomethacin, and naproxen; 
and a pharmaceutically acceptable carrier. 

26. The use of a compound according to of structural formula I: 




(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
15 Rl is selected from: 

(1) hydrogen, 

(2) Ci-4alkyl, 

(3) C2-4alkenyI, 

(4) C2-4alkynyl, 
20 (5) C3-7cycloalkyl, 

(6) C3-7cycloalkyl-Ci-4alkyl, 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-Ci-4alkyl, 

(9) aryl, and 
25 (10) heteroaryl; 

wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
substituted with one to four substituents independently selected from R*, and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 
selected from Rb; 
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R2 is selected from: 



10 



5 



(1) -ORc, 

(2) -OC(0)Rc, 

(3) -OC(0)NRCRd, 

(4) -SRC, 

(5) -S(0) m RC 

(6) -S02NRCRd, 

(7) -NRCRd, 

(8) -NRCC(0)Rd, 

(9) -NRcS02R d , 

(10) -NRcC(0)NRCRd, 

(11) -NRCC(0)ORd, 

(12) -C(0)ORc,.and 

(13) -C(0)NRCRd ; 



15 R3 is selected from: 

(1) -Ci-ioalkyl,and 

(2) - Ar2; 

Ar* and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
20 2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 

optionally substituted with one, two, or three groups independently selected from Rb; 
each R a is independently selected from: 



25 



30 



(1) -ORc, 

(2) -NRCS(0) m Rd, 

(3) halogen, 

(4) -S(0)mRc, 

(5) -SRC, 

(6) -S(0)20RC, 

(7) -S(0) m NRCRd, 

(8) -NR c Rd, 

(9) -0(CReRf) n NRCRd, 

(10) -C(0)RC ? 

(11) -CO2RC 

(12) -C02(CReRf) n CONRCRd, 
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(13) -OC(0)RC, 

(14) -CM, 

(15) -C(0)NRCRd, 

(16) -NRcC(0)Rd, 

5 (17) -OC(0)NRCRd, 

(18) -NRcC(O)0Rd, 

(19) -NRCC(0)NRCRd, 

(20) -CRC(N-ORd), 

(21) -CF3, 
10 (22) -OCF3, 

(23) C3-8cycloalkyl, and 

(24) cycloheteroalkyl; 

each R D is independently selected from: 

(I) Ci-6alkyl, 
15 (2) C2-6alkenyl, 

(3) C2-6alkynyl, 

(4) -ORc, 

(5) -NRCS(0) m Rd, 

(6) -NO2, 
20 (7) halogen, 

(8) -S(0) m Rc 

(9) -SRC, 

(10) -S(0)20RC, 

(II) -S(0)mNRCRd, 
25 (12) -NRCRd, 

(13) -0(CReRf) n NRcRd, 

(14) -C(0)RC 

(15) -C02R C . 

(16) -C02(CReRf) n CONRCRd, 
30 (17) -OC(0)Rc, 

(18) -CN, 

(19) -C(0)NRCRd, 

(20) -NRCC(0)Rd, 

(21) -OC(0)NRCRd, 
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(22) -NRcC(0)ORd 

(23) -NRcC(0)NRCRd 

(24) -CRC(N-ORd), 

(25) -CF 3 , 

5 (26) -OCF3, 

(27) C3-8cycloalkyl, 

(28) cycloheteroalkyl, and 

(29) phenyl; 

each R c and R d is independently selected from: 
10 (1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10a1kynyl, 

(5) -NH(Ci.ioalkyl), 
15 (6) -N(Ci-ioalkyl)2, 

(7) cycloalkyl, 

(8) cycloalkyl-Ci-ioalkyl; 

(9) cycloheteroalkyl, 

(10) cycloheteroalkyl-Ci-10 alkyl; 
20 (11) aryl, 

(12) heteroaryl, 

(13) aryl-Ci-ioalkyl,and 

(14) heteroaryl-Ci-ioalkyl, or 

RC and Rd together with the atom to which they are attached form a heterocyclic ring 
25 of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-R c , 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from R e ; 

each R e and Rf is independently selected from: 
30 (1) hydrogen, 

(2) Ci-ioalkyl, 

(3) C2-10alkenyl, 

(4) C2-10alkynyl, 

(5) cycloalkyl, 
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(6) cycloalkyl-C i - 10 alkyl, 

(7) cycloheteroalkyl, 

(8) cycloheteroalkyl-C i-io alkyl, 

(9) aryl, 

5 (10) heteroaryl, 

(11) aryl-Ci-io alkyl, and 

(12) heteroaryl-C 1-10 alkyl, or 

Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
10 nitrogen; 

rn is selected from 1 and 2; and 
n is selected from 1, 2, and 3; 

for the manufacture of a medicament useful for the treatment of a disease mediated by 
the Cannabinoid-1 receptor in a human patient in need of such treatment. 

15 

27. The use according to Claim 26 wherein the disease mediated by 
the Cannabinoid-1 receptor is selected from: psychosis, memory deficit, cognitive 
disorders, migraine, neuropathy, neuro-inflammatory disorders, cerebral vascular 
accidents, head trauma, anxiety disorders, stress, epilepsy, Parkinson's disease, 

20 schizophrenia, substance abuse disorders, constipation, chronic intestinal pseudo- 
obstruction, cirrhosis of the liver, asthma, obesity, and other eating disorders 
associated with excessive food intake. 

28. The use according to Claim 27 wherein the disease mediated by 
25 the Cannabinoid-1 receptor is an eating disorder associated with excessive food 

intake. 

29. The use according to Claim 28, wherein the eating disorder 
asssociated with excessive food intake is selected from obesity, bulimia nervosa, and 

30 compulsive eating disorders. 

30. The use according to Claim 29 wherein the eating disorder 
associated with excessive food intake is obesity. 



- 122- 



WO 03/063781 



PCT/US03/02351 



31. The use of a compound of structural formula I 

R 2 

N 

R 3/ N Ar 1 
(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
5 Rl is selected from: 





(1) 


hydrogen, 




(2) 


Ci-4alkyl, 




(3) 


C2-4alkenyl, 




(4) 


C2-4alkynyl, 


10 


(5) 


C3-7cycloalkyl, 




(6) 


C3-7cycloalkyl-Ci-4alkyl, 




(7) 


cycloheteroalkyl, 




(8) 


cycloheteroalkyl-C j _4alky 1 , 




(9) 


aryl, and 


15 


(10) 


heteroaryl; 



wherein alkyl, alkenyl, alkynyl, cycloalkyl, and cycloheteroalkyl are optionally 
substituted with one to four substituents independently selected from R a , and aryl and 
heteroaryl are optionally substituted with one to four substituents independently 
selected from Rb, 
20 R^ is selected from: 



(1) 


-ORC, 


(2) 


-OC(0)Rc, 


(3) 


-OC(0)NRCRd, 


(4) 


-SRC, 


(5) 


-S(0) m Rc, 


(6) 


-S02NRCRd, 


(7) 


-NRCRd, 


(8) 


-NRcC(0)Rd, 


(9) 


-NRcS02R d , 
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(10) -NRCC(0)NRCRd, 

(11) -NRcC(0)ORd 

(12) -C(0)ORC, and 

(13) -C(0)NRCRd ; 
5 R3 is selected from: 

(1) -Ci-ioalkyKand 

(2) - Ar2; 

Arl and Ar2 are independently selected from phenyl, naphthyl, thienyl, furanyl, 
pyrrolyl, benzothienyl, benzofuranyl, indanyl, indenyl, indolyl, tetrahydronaphthyl, 
10 2,3-dihydrobenzofuranyl, dihydrobenzopyranyl, and 1,4-benzodioxanyl, each 

optionally substituted with one, two, or three groups independently selected from R*>; 
each R a is independently selected from: 





(1) 


-ORC, 




(2) 


-NRcS(0) m Rd, 

\ /111 * 


15 


(3) 


halogen, 




(4) 


-S(0) m Rc 




(5) 


-SRC, 




(6) 


-S(0)20Rc, 




(7) 


-S(0) m NRCRd, 


20 


(8) 


-NRCRd 




(9) 


-0(CReRf) n NRCRd, 




(10) 


-C(0)RC, 




(11) 


-C02R C , 




(12) 


-C02(CReRf) n CONRCRd, 


25 


(13) 


-OC(0)RC, 




(14) 


-CN, 




(15) 


-C(0)NRCRd, 




(16) 


-NRCC(0)Rd, 




(17) 


-OC(0)NRCRd, 


30 


(18) 


-NRcC(0)ORd, 




(19) 


-NRcC(0)NRCRd, 




(20) 


-CRC(N-ORd), 




(21) 


-CF 3 , 




(22) 


-OCF 3 , 
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(23) 


C3-gcycloalkyl, and 




(24) 


cycioheteroalkyl; 




each R^ is in< 

vUvil A. X. IO 111' 


dependently selected from: 




(1) 


Ci ^alkvh 






Co Aalkenvl 






Co Aalkvnvl 




(4) 


-OR c 




(5) 


-NRCS(0) m Rd, 




(6) 


-N02, 


10 


(7) 


halogen, 




(8) 


-S(0) m RC j 




(9) 


-SRC, 




(10) 


-S(0)20RC, 




(11) 


-S(0) m NR c R d > 


15 


(12) 


-NRCRd, 




(13) 


-0(CR^R f )nNR c R d , 




(14) 


-C(0)RC 




(15) 


-C02R C , 




(16) 


-C02(CReRf) n CONRCRd, 


20 


(17) 


-OC(0)RC, 




(18) 


-CN, 




(19) 


-C(0)NRCRd, 




(20) 


-NRcC(0)Rd 




(21) 


-OC(0)NRCRd, 


25 


(22) 


-NRCC(0)ORd, 




(23) 


-NRcC(0)NRCRd, 




(24) 


-CRC(N-ORd), 




(25) 


-CF3, 




(26) 


-OCF3, 


30 


(27) 


C3_8cycloalkyl, 




(28) 


cycioheteroalkyl, and 




(29) 


phenyl; 



each R c and R d is independently selected from: 
(1) hydrogen, 
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5 



(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 



Ci-ioalkyl, 

C2-10 alkenyl, 

C2-10alkynyI, 

-NH(Ci-ioalkyl), 

-N(Ci-l0alkyl)2, 

cycloalkyl, 

cycloalkyl-Ci-ioalkyl; 
cycloheteroalkyl, 
cycloheteroalkyl-Ci-10 alky]; 
aryl, 



(12) heteroaryl, 

(13) aryl-Ci-ioalkyl, and 

(14) heteroaryl-Ci_i()alkyl, or 

Rc and R d together with the atom to which they are attached form a heterocyclic ring 
15 of 4 to 7 members containing 0-2 additional heteroatoms independently selected from 
oxygen, sulfur and N-R c , 

each Rc and Rd may be unsubstituted or substituted with one to three substituents 
selected from Re; 

each R e and Rf is independently selected from: 
20 (1) hydrogen, 



(12) heteroaryUCi-10 alkyl, or 
Re and Rf together with the carbon to which they are attached form a ring of 5 to 7 
members containing 0-2 heteroatoms independently selected from oxygen, sulfur and 
nitrogen; 



25 



30 



(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 



Ci-ioalkyl, 
C2-I0alkenyl, 
C2-10alkynyl, 
cycloalkyl, 

cycloalkyl-Ci-ioalkyl, 
cycloheteroalkyl, 
cycloheteroalkyl-Ci-io alkyl, 
aryl, 

heteroaryl, 

aryl-Ci-io alkyl, and 
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m is selected from 1 and 2; and 
n is selected from 1,2, and 3; 

for the manufacture of a medicament for the prevention of obesity in a person at risk 
therefor. 
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